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(N orthw est Plateau Institute d B iology, ChineseA cadamy o Science, X ining, 810001, China)

Abstract The paper reports comparative studies on the physiological-ecological
adaptivenessof K. humilis grow n at different altitudes (DabanM t 4000m a s | ; HaBei
station 3200m a s | and Xizang 2200m a s | ) in Qinghai-Xizang Plateau Results
showed that grow th and matter accumulation of K. humilis at different altitudes had
obvious differences Plant height, leaf area, content of chlorophyll and dry matter of
plants tended to decrease with increasing altitude the content of carotentoid and
flavonoid, photosynthetic rate, light compensation point and light saturation point of
plants increasew ith increasing altitude, and photoresiration rate declined T he content of
sucrose, fructose, glucose and the total soluble sugar of aboveground tissue of plants
grown atDabanM t increased by 65 4%, 110 2%, 121 6% and 84 6%, as comparedw ith
that of Haibei station regpectively during exuberance T he below ground tissue increased
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by & 6%, 17 8%, 88 6% and 43.8% regectively. In addition, the content of sucrose,
fructose glucose and the total soluble sugar of below ground tissue of plants from D abann
M t and Haibei stationw as higher than that of aboveground tissue duringw inthering-1 A't
the snae time, the peroxidase activity in the leaf of plants from Daban M t and Haibei
station w as increased 90 0% and 28 1% in average than that of Xining regpectively. The
results demoustrated that plants grown at higher altitude in Q inghai-Xizang Plateau
possess stronger resistance and adaptiveness It is clear that the physiological-ecological
characteristics of K. humilisw ere asociated w ith its gecific structure, with increase of
cold-resistant matter and peroxidase activity.
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Table 1 Canmparison of

plant height leaf area and dry matter content per plant of K. humilis

grown at different altitudes in flower ing fruiting- |

(m) (am) (am)? (mag/plant)
Sampling place A ltitude Plant height A verage leaf area Content of dry matter
DabanM t 4000 4.2+ 0.11 1.85+ 0.28 65.1+ 0.36
Haibei station 3200 6.3+ 0.18 2.62+ 0.51 78.2+ 0.34
Xining 2200 13.0+ 0.17 4.59+ 0.32 92. 1+ 0. 62
, , 3
4000m , 2200m
29. 3%; 3200m , 2200m 15. 1%,
(r= - 0.9739 - 0.9832 - 0.9988)
3
2.2
.3 , (2, 1.770 2.029mg/g FW
, 4000m , 2200m 3 , 4000m
3200m 2200m 12.7% 5.19% a/b
) ) , 4000m
3200m 2200m 35.3% 13.8%,
, (r= -
0.9853), (r= 0.9821),
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Table 2 The content of chlorophyll carotenoid and flavonoid in K. humilis
grown at different altitudes in flower ing fruiting- I

a/b
Sanpling place A ltitude  Total chlorophyll Carotenoid content ~Absomption

lum inosity of flavonoid
(m)  oontent (mg/g W)  Chl a/b (mg/g FW) O.Damu  O. Dawmpu

DabanM t 4000 1.7700 4.119 0. 863 0.47 0.38

Haibei station 3200 1.9237 3. 399 0.726 0.45 0.36

Xining 2200 2. 0290 3. 409 0. 638 0. 44 0.35

( 3, ,
, 760umol/m?s, 46pmol/m?s,

3
Table 3 Changes of photosyntheic rate and rapid post-illum ination oxygen consumption of
K. humilis grown at different altitudes in flower ing fruiting- Il

Sampling place A ltitude Photosynthetic rate RPIOC

(m) (1mol O 2/Mm2s) (mol O2/M3s)

DabanM t 4000 4.45+ 0.33 2.76+ 0.18

Haibei station 3200 4.14+ 0.28 3.68+ 0.19

Xining 2200 3.71+ 0.24 4.51+ 0.28

2.3
2 :
4 , , 4000m 3200m
65.4% 5.6%; 110.5% 17.8%; 121.6% 88. 6%;

84.6% 43.8% ,
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Table 4 The content of non-structural carbohydrate of K. humilis grown
at different altitudes in flower ing fruiting- I

Content of sugar (mg/g*DW )

(4000m) DabanM t (3200m) Haibei staion
Non-structural carbohydrate
A boveground Below ground A boveground Below ground
Sucrose 79.9+ 3.14 26.4% 1.42 48.3+ 2.68 25.0+ 1. 46
Fructose 41. 4+ 3.08 20.5+ 1.70 19.7+ 1.95 17. 4%+ 1.39
Glucose 29.7+ 1.34 16.6+ 1.61 13.4+ 1.65 8.8+ 0.98

Total ooluble sugar ~ 168. 3+ 4.77 102. 1+ 5. 68 91.7+ 5.33 71.0x 3.25
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Table 5 Difference of the peroxidaesactivity in K. humilis
grown at different altitudes in flower ing fruiting- |

2200m
Sanpling A ltitude A ctivity of peroxidase
place (m) (unit Gugiacol/g FW *h)
4000 44. 6+ 2.45
DabanM t
3200 32.9+ 2.27

Haibei station
2200 23.7+ 2.15
Xining

[21]
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